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Abstract of JP2001 004837 

PROBLEM TO BE SOLVED: To provide a 
wide band &!ambda /4 plate easy to 
manufacture by providing a long transparent 
support and an optical anisotropic layer 
containing a liquid crystal compound, setting 
the phase difference of the optical anisotropic 
layer to &pi , and setting the angle formed by 
the in-plane delayed phase axis of the optical 
anisotropic layer and the length direction of the 
transparent support substantially to a specified 
angle. SOLUTION: This phase difference plate 
is formed of a long transparent support and an 
optical anisotropic layer. The phase difference 
of the optical anisotropic layer is &pi . Namely, 
in the measurement of retardation value of the 
optical anisotropic layer, the retardation value 
for the wavelength 550 nm is 269 nm as 
shown in the graph, and the phase difference 
(&lambda 12) of &pi is substantially shown for 
the wavelength 550 nm. The angle formed by 
the length direction of the transparent support 
and the in-plane delayed phase axis of the 
optical anisotropic layer is 75 deg.. The optical 
anisotropic layer contains a discotic liquid 
crystal molecule, and the discotic liquid crystal 
molecule is vertically aligned. The direction of 
the disc surface of the discotic liquid crystal 
molecule corresponds to the in-plane delayed 
phase axis of the optical anisotropic layer. 
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&£ttJH2%¥A£1£J| ( B ) fc. thfhf-f^af 
-fy^iSatt^f (dl*Wd2) Sr^tfo v*-*^ 
y ^^att^?- (d lSSitfd 2) 14, ^rix^ixm 
»c:Ei6jLTV>5 0 = 5^ s^ffifitt*^?- (di 

*J4t>'d2) OR&ffiOT^rW 3t¥**ttS (A*S4 30 
tJ*B) Ciffirt(D®^fS (a*J4U*b) lcSSi--5. X. 

ft^n^teJi (a) (b) nmikftitt^Amvzm&n* 

*^=7^E|6)T-fccTti;V\ fcfc'U (A) (B) 

10022] mmmmy^ mmmmy-i ^ 

»4, ?-7>f/UAi5»?,i5; t7i**f* LV\ jKU-t 
-7-T/UAJ4, 7^/UAK3fc^:frte&tt-$-T-£5#y 
•7-^bMt5. -troj: 5*#y <£>0gK14, tfy 

tfvM^^TKi/-^— ) , #y jfrffct-^/K *?y*^u 

— K ^Dt=/i/7^^-/K ?}fy p« y yu^j-^r- 
/K #y 7? l)ji>&tx.x. tvh*34 0*ir/un— ^ *5vu 

»4*y S-&ite=SrfflV>Tt>4V\ 

T-fc5:tW*U\ 14, 2oKi©D-/i, 
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SU\ **s, ~t&:WJi(D/j<y 

*<i--5fc *M;r y^-<^ h=¥-\-* hffi^4 9©ig-t-5w 
fcriSffSUVN, TKy-7— •y'-r/UAWff^li, 2 07ilg5 
OOnmtfeSriWtK, 5 0M2 0 0nmt 
fo-5iir^*$f5{c:$f^U<. 5 0M1 OOnmfiS 

[00 2 3] [JSfttt^^-Sr^tf SSaltt 

ttftmasvzmwkiz. ±10° ^*l<(4±5° 

SrE*-T-5fci:xl4^®6t)l-7 5 = <t»47 5±104r«. 
^?« 9 H Btt^T-<t LTI4, TV 

t<fflV^M 0 «±(D4 5 ft«^tt*tt^«»ttf 

[0024] «F(r»4 u^^3f>f s/i-iBEStt^ 
trover » $fj(r^-r5o *=<-7^ y^af&tt^ 

^•14, sjf y T—74A'j»mtz.*t\*xnKfiH£mK. (50 

(C. Destrade et al. , Mol. Crysr. Liq. Cryst. , vo 
1. 71, page 111 (1981) ; BJWfc^H, 

No. 2 2, fe? a B a <7)^, f 5*, |10^l2ffi 
(1994) ; B. Kohne et al. , Angew. Chera. Soc. Chera. C 
onun. , page 1794 (1985) ; J. Zhang et al. , J. Am. Che 
m. Soc, vol. 116, page 2655 (1994)) (CfE^$4xT 

#BS¥8 - 2 7 2 8 4 4*$8lwfE*fea*-fc5. ^ =>x^ 

^ttSSrfe-S-S-lirSsfi&K****. fcfc'b, Rtta7l: 
ftodt««B*l:46. tiU, P5«^7tIMS 
57^37-f y^ffiAtt^7-tt« TIS^; (I) T-^io 
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[0 0 2 5] ( I ) 

D (-L-P) n 

0 ; Pftm&&mx*&>*) ; ^rbT\ nl±4 7!;^l 2 CQg 
$rCfc3 0 5£ (I) WRSt^r (D) <DW*UT\^* 
(Dl) 

PL 
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[0 0 2 7] 



[0 0 2 8] 



[0 0 2 9] 



WiSte* (L) tl^ttl (P) £<D«*-&fcH£fc*5fe 
[0 0 2 6] 

Hfci] 

(D2) 





(D3) 



(D4) 



PL 



LP 



PL-N 



r 



PL 



N- 
/ LP 



N-LP 




(D5) 



(D6) 




(D7) 




-6- * Ml; 4.] 

(D8) 
PL 



PL^ Lp\p 



[0 030] 



lit 5] 
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[00 3 1] 

(Dll) 



[00 3 2] 



[0 0 3 4] 
U£9) 



15 
(D9) 



16 



(D10) 




lit 7] 
(D12) 




(D15) 



PL LP 



50 
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[0 0 3 5] 5fc ( I ) fcl*3V*-C, Hffi^JSSS (L) * L 6 

14. T/u^u^S, r/^-i/vS, - L7 

CO-. -NH- -o-, -S-43J:t/-tn&<^a* L8 

jWJ*LI\, — fflSOjlJSS (L) tt, 7/^l/y£ % T L10 

/i^r^uvs, ry-uyi, -co-, -nh-, - 
0-*5 ± V- s -^b45B «fc oarfjx«— «0»*r* 

ry — i^s, -co-*5j:tf-o-^feftaw io 

14. 2-e*)*Ct*s#*UV\ Tyu^r^u^S 

V\ 

[0 0 3 61 ~ffi<£>iS*£S (L) <OMS:WTt-^i- 0 & 20 
«*n«Rar (D) fctt^U *flM s S£H4S (P) 

SrScsfeu ari4t y-is^mzmM-tZo 



L 1 


-AL 


-CO 


-o 


-AL 






L 2 


-AL 


-CO 


-o 


-AL 


-o- 




L 3 


-AL 


-CO 


-o 


-AL 


-o- 


AL- 


L4 


-AL 


-CO 


-O 


-AL 


-o- 


co- 


L 5 


-co 


-AR 


-o 


-AL 







(PI) 

— CH=CH, 



(P2) 

— CECH 
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-CO-AR-O-AL 
-CO-AR-O-AL- 
-CO-NH-AL- 
-NH-AL-O- 
-NH-AL-O-CO 
[0 0 3 7] Lll : -O-AL 
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O- 

o-co- 



L12 
L13 
L14 
L15 
L16 
L17 
L18 
L19 
O- 
L20 : 
L-O 
L21 
L22 
L23 
L24 
L25 



O-AL-O- 
O-AL-O-CO- 
•O-AL-O-CO-NH-AL- 
O-AL-S -AL- 

■O-CO-AL-AR-O-AL-O-CO 
■O-CO-AR-O-AL-CO- 
-O-CO-AR-O-AL-O-CO- 
■O-CO-AR-O-AL-O-AL-O-i 



o-co 
co- 

S-AL 
- S -AL 
S-AL 
S-AL 



AR-O-AL-O-AL-O-A 



O- 

O-CO- 
S -AL - 



S -AR-AL- 

[oo38is(D <nm&\±m (p) t4, m^Rfc(D 

SilcCCT^t^o m&&m (P) w«8:BTl:* 
-To 

[0 0 3 9] 
lit 1 o ] 

(P3) 

— CH 2 -C3CH 



[0 0 4 0] 



(P4) 
— NH 2 



^ ss nt 1 1 1 

(P5) (P6) 
— SQ 3 H 



CH2 CH — CH2 



[0 0 4 1 ] 



(P7) 

— C=CH 2 
CH 3 



* ★ lit 1 2 ] 
<P8) 

— CH=CH— CH 3 



(P9) 

— N=C=S 



[0 04 2] 



(P10) 
— SH 



* * lit 1 3 ] 

(Pll) (P12) 

— CHO —OH 



[0 0 4 3] 



(P13) 
— OQ 2 H 



(P14) (P15) 

— N=C=0 — CH=CH-C 2 H 5 



mm 2001-4837 

20 



(11) 

19 

10044] * * Ut 1 5 ] 

(P16) (P17) 
— CH=CH-n-C 3 H 7 — CH=C-CH 3 

CH 3 



[0045] m-&&m (p) ^isfna-g-tts (p 

1, P2. P3, P7> P 8, P15, P16> PI 
7) *fcl±^^Jr->£ (P6, PI 8) T'fcSitW 

^ u^tt^Ft&fnm-S-ttS (PI, P 7, P 8. PI 10 
5, P 1 6, P 1 7) T*fc5rii}!ftffiU\ 
(I) (C*5V^r, nl±4 75Ml 2(75S^:r-fc^ 0 JMfctfj 
f^^r^y^nr (D) wmm^JSCT 

ot^ttii-^^ t-fcs; ir^»^uvN o -mm 

[0 0 4 6] ft^mij&mte. 7*4 *=7W <y<rm&& 

tt+hzx HtTU<r>^'&mm j ^m<DmmM z-sts-m 20 

<ffl^"b*v3„ *1S^wMlcfi, 7 5 K (Ms N, N 

/^/^^->k) . ^T-umt-sm m. wj^) „ 

(09. ftSfe^^/K mSty^-^) „ >rY^ (&L T-fe h 
^f;nf;^hy) % ^— r/u- (M, f h7t K 
075^ 1, 2-v^ h^->J.^y) ^Sft5. T 30 

*$S*&giE£:{frfflbT'bJ;V\, M^<o^i4, # 
ffi (09, if L£t5L=3-7^^}£, hi/7lfT 

=>— x-r ^-rm. !i^-x^7f73-7^y^ y 

[0 0 4 7] SiliEftiS-frfcT^^.^TV s/ yf£J|{fe»- 
r/^&tt^T-K^Abfcfi-g-tt* (P) cofi-& 

Kfc^xvmm-rz^ turns. m^miai. m 

3 6 76 6 1^ IH2367670 -5§-(7>=&B;!#tB#fE 
ft) , 7->P^yi-r^ (*H4tfF2 44 8 8 2 8^- 

#1 (^11^2 72251 . 

isit-S®) (tKH^W 304 6 1 2 7^ P) 2 9 5 1 7 5 
4#fF3 5 4 9 3 6 7^*ffl*fE«) , T? !J v'VSS.fctf 50 



(PI 8) 
O 

— c'h-£h 2 

7 (#PS60-1 0 5 66 7^ii, 

*I#H : 4 2 3 9 8 5 0 ^§-fl*B#fa*J) *S iU*;*-^ v 1 

tv— Mfc-s-<& (mm<$¥F4 2 1297 o ^i?fiii«B#ie 

«) ^^S^2.o 

[0 0 4 8] Ttfi^^JcOffifflaii, ^fiT?£<7>@^# 
00. 0 l»l2 0lt%t-fe5rtdi*fSt<, 0. 

m^Z>Z.tt>W&V\,\ WM^*'^-lZ.. 2 0m 1/ 
cm 2 M5 0J/cm 2 ffc5rtWSt<, 10 
0M8 0 0mJ/cm 2 T-ifcS ^ ir $ ^.JC^ b 

*J£LT'bJ:V\ 3t*^ttMwi¥$ii x o. 175S1 
0 (imffcS; iriS^f* b< , 0. 5 75l5jiraT*fc5 

[004 9] [s^Efr^] tV^tv ^^tfea- 
Ti4, 1 0 u±(D^it7kmmt>^mx'h 

m (v'^n7/^/l'St-fooT()j:V 1 ) 4fc}4T/U'7-^ 

SW^*H^J4, lOMlOOffcSri: L 
<, 1 075^6 0 T- S i i: a* 4 L< , 107!; 

i40ffc5rii!ftfc^U\ 1— commit, 

[0 0 5 0] tfy-t* 5 Ktt» —^7" h^*^^ir 
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«B»»-*SV>-t^^n^ Kflt3£±:l4, ->^n^>-*y t K 
[0 0 5 1 ] #JMFHfcW l oet±ro^b**aSr*r-*- 
»^$> 5 v » l4t£#M*cQV >f}i,f ± v \ ai8fiii£*l4, 

*Mfc**at«>lit*«^HfcH:» 10Ml0 0t'*5rt 

a*#£L<, 1 075M6 Offc^r^^SPjtrJifSL 

<, 1 075S4 0T*fc5r <k^At>ff;£bV\ ji^t** 20 

1 o sx±.<o&H£*.m mzm-Tzmv m 2 nm s 

0*/U%C0«5ll-C*^tf^i:^if^ b< , 3M7 0*/u 
tf Z. t # § iZttf- * L-V \, 

[005 2] fiFS bV^*«S^F»*« 1 0 «±Wi^^7K* 
£fctf-f5Sa£#y r=/UT/U3-yu&, (P 
V) T-«i". 

(P V) 

- (VA1) x- (HyC) y- (VAc) z- 
iS 1 ?, VA1I4, fcT^T/Ua- ^*3 51b^a-efc 30 
9 ;HyCli, #*JBmfcJ*l 0Ei±W^k7kiflSSrW 
igb«Wfc-e*>0 ; VAcllilfS^^l'I'lIL 
*{&T'fo«? ; x(4, 2 0 75M9 5^vU% (»*L<tt2 
5 75>S9 0^e/U%) ; y 14, 2 TiM 8 0 ^-A^/o 

(#*L< I4 3 75II7 0^e/u%) X'h K> ;ttt, z (4 
OM3 0W/o (£fi L-<I4 2 75H2 0^/U%) 

**9igLliMfc (HyC) £, TIEst (HyC- I) *J 
.fcO* (HyC -II) t?^-T 0 

[0 0 5 3] 40 
lit 1 6 ] 

(HyC-I) (HyC-H) 

— CH 2 -CH— — CH 2 ^^^ 

Ll-Rl T T 

o o 

L 2 -R 2 

[0 05 4] 5£tp\ L 1 14, -O-, -CO- -SO 

2 -, -NH- T^is^m, 7U-l/ySftJ;y-fr 



2 f4, *IM&-£-fc-5V>f4-0-, -CO-, -SOa 

-nh-, 7/^uyS l T V — \/i/mte£Tl : tlnb<n> 

1 *S4.t>*R 2 14, *HfhK*iflSi)!l 0&L±<Offlk 

[0 0 5 5] LI : -O-CO- 

L2 : -O-CO-7/^l/yS-O- 

L3 : -0-C0-7y^l/yl-C0-NH- 

L4 : -0-C0-7/^wyS-NH-S0 2 -7!) 
— u^S-o- 

L5 : -7y-l/y$-NH-CO- 

L6 : -7!)-l/yS-C0-0- 

L 7 : — T !)-l/yS-CO-NH- 

L 8 : -7!)-uyI-0- 

L9 : -0-C0-NH-7P-l/yS-NH-C0- 

[0 0 5 6] SKEAKtzfllv^Stfy -^-rol^aii^ 

2 0 075S5 0 0 OT'fc-5 i i:^^^ u< , 3 0 075S 

3oootfc5ri!iijfSU^ y rotate, 

9 O 0 075112 0 0 0 0 OXfo&Z. ir/JSjff* b< , 13 
0 0 0 75?11 3 0 0 0 OX'foZZ. ,fc # £ Ll\ 

mj&tztM*x> 7t*y^l^ftt5ri^t 

u\ 7t'V^Mai4, ±E«>aKy-r*-Sr^tr««)*ffi 
Sr. JfcfcrlUlc. ^lelr-rs w tfcJ: 9*Hsi" 

x-smx-tetoztf) zmx'tettw 
[oo57] immxwm mm^w^t lt»4, 

v\> ^^ 5 ®^-efc5<t«4, 3tSi§^/0 5 8 o%«±-e 

It Re4 0 0/Re 7 00(Ott#l. 2&ffiX'h : bZ. 

ffiftls?— ->3V (Re) 3»i 2 0 nmJ£ATTr£>5 ' 
t7»Sff*L<, lOnmKT-C'fcSrtiSStWSt 
V\ «X*oa58S»*(4. a-/u^^fc(4S*^Wiy 

t5rt« 5 »4U*„ ^Ky co^J(^(4, t/i-D-^i 

/u^/u*:^, iff. y y h*jj:u?7Ky * *v y i — 
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0 7iM2 O 0 Mmr-fc-5r i <blc:£f $ LV\, igH^ 

m^m (uv) mm. -x^am) &nmi,xt>£\\ m 
wz.nw<o±.\z. mmm (rmvm) *mixt>£\,\ 
[oo58] mmx.m~] *mw(nfotemm\*.. 5L%tm 

zi^zfcmffijtmt \,xmmisH%x/ 4mt vx. # 
\zmmzm\^z.ttfx*zz c , x/^mt. — m-mit 

■tzmmzm.^tsztfrx^z, vn%m\z\±. 3tm 

^I6]^ta^-r5„ iS3fe^!4, — ^l£^~i^^lmw■£:^Jg|£;pr 
ttrnz^mm^m^^^it. &mmt t-xytm^m^ 



24 



[0 0 5 9] j£lgM|?;i/4 irli, JW|E«fc:«±, Sg4 5 
Onnu 5 5 O nm*Jj;T>*6 5 0 nmTSU^LfcU^ — 
■r^— >>3 Wit/i&ft coffin v^Ttvt 0. 275^0. 3 
tDmWftxabZ^bZimM-tZo — f— -> 3 ><t/ 
itSgWffili, O. 2 175MO. 2 9 cD©fflrt-C&-5 r. t 
#$F*L<, 0. 2 2753SO. 2 8<OiirtT'*51t 
#<fc9#*L<, 0. 2 37510. 2 7 (O^m^X'hh 
Z. i/$5£ L< . 0. 2 475M0. 26<75|5ffirt 

10 T-fe-5rt*5ftt.»*bV\ 

[0 0 6 0] 

[^JfeM] [HJSMl] i¥$ 1 0 0 fim. M5 0 Om 
m. ft $ 5 O 0 m«)fefK(;f*ttro a — /P^ N y Tir 

20 [0 0 6 1 ] Si£iHf6]^<D±{i N Tffiwffi^roS*fS?r 
3— fcfflv^raBKWte**, *a»feJ:tWnii» 

[0 0 6 2] 



Ttew^-f X^-f (1) 



3 2. 

0. 

3. 

O. 

1 . 
6 2. 



6 !!;■:% 
7 

2 Ii% 
4 

1 fi*% 
0 fi*% 



[0 0 6 3] 



•* * [fc 1 7 ] 

r^f^a^^^^jKStt^ (i) 

R 




ft— O-CO— O-(CH 2 ) 4 -O-C0-CH=CH 2 



[0 0 6 4] 



lit 1 8 ] 



(14) 0 0 1 -4 8 3 7 

25 26 

CH 2 — (OC 2 H 4 ),-0-<:0-CH=CH 2 

j *■» '* c fin - - — — • - " — '2 

CH 2 — (OC 2 H 4 ) n -0-CO-CH=CH 2 



C 2 H 5 -C-CH 2 — (OC 2 H 4 ) m -0-CO-C H=CH 2 l+m+n=3.5 



Hfc 1 9 ] 




[00 6 5] 



o 




[0 0 6 6] jt#ft*)tS«)U^- r — ->a ^ffiSrSte 
bfc 0 *£JP:£-01 lC0i/7 7('^-f- o 8S5 50nml: 

( 5 5 0 nmX'\±nWm^n<Dmmmi (1/2) 

[0 0 6 7] J*S 8 0 /* mCOJtfy ^ — h7 

^/i^cou* — T—isa XfiSSrSl^bfe. *§*£ria 1 20 

->3 HiStt 1 3 5 ntnffcot, I&S 5 5 0 n mX'teM 

[0 0 6 8] =#!f sK^— h^/WASrSfe^^frttS 

2(D\tmm U/4) £^Lfc a 

[0 0 6 9] ^ <b(d. «*«S:awS«M*«)T^W;9-S- 

fcH«3te«<&*¥«H4«&^ffffl*» (HO Skob 
RA2 1 ADHfi'tfci r ^5>, tiOT^&RMft^ii 

%mm 2 40 

3te«& n —/uy — n— yu-eifrg- U H1S09 1 T-»fc>tf U 

fc. flfr&A*3E*-W-M«» (#0 SKOBRA31PR 
X-mfe Lit £ r. %tt4SSfeK«)4maXlkM 1 OBI l l co 

[BiaiiwflB**SiW] 

[0 1 ] *38W«)ffi«||««>**6«j/ji«j«t*i-«*BI 



[El 2] *5SWro(tffi^«rof^*«j/j:«j«Sr*-r«*BI 

[121 3 ] **W<on«3t««)ft*«j**|ftS:*-t«*H 

[04 1 *»W«ffiM«<©»J(Bft*«**/S&^-ra 

[0 5 ] **W«5P30l3t««)SiJroft*W**J«**-t« 
5£0T-£>-5 o 

[0 6 ] **W«Jffi*ia«©*Jcoa£*«Jft«J«Sr*-*-« 
^-r«5£0 

[0 8 ] &fc»j<aft*tt*«j*$r 

[010] *36M«?n«*K«* e>tw*fcjBii<o«;*«)* 

[0ii] **«i-e^«L,fc****tt]B. 

[flF-S-^ifti^] 

A (jRi) *^6»*ttJl 

f ^asf^-Y/uA 
b m2K^mxv±m 

d, dl, d 2 xaf-f y^ifcSttSH 5 - 

p mytm 

a a t s ^CO^JS 

3 f *fc»ib t s i:<73Sg 

v a <t f £fciib ttD^ 
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[195] 



[El 6] 
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